The molecular evolution of Trypanosomatidae.
In the absence of a fossil record, theories relating to the evolution of protozoa have, for most of the twentieth century, been based on morphological and life cycle data despite their known limitations. However, recent advances in molecular methodology, notably the wide availability of accurate, automated DNA sequencing, have made it possible to deduce the evolutionary relationships of extant species from their genes. This paper focuses on new findings concerning the evolution of the Trypanosomatidae, based on the ever-expanding body of molecular data now available. Classically, the evolution of digenetic parasitism in kinetoplastids has centred around two opposing theories--invertebrate first or vertebrate first--depending on which was the original host of the monogenetic parasite. However, data supporting a close phylogenetic relationship between genera of monogenetic insect parasites and digenetic vertebrate parasites challenge the simplicity of these hypotheses and suggest that the transition may not have been a major evolutionary barrier. The implications of these observations for the evolution of parasitism within the group are discussed. Phylogenetic analysis of a diverse selection of trypanosomatid species suggests that the genus Trypanosoma is monophyletic and that the human parasites, T. brucei, T. cruzi and Leishmania spp., have fundamentally different patterns of evolution. T. brucei clusters with mammalian trypanosomes of African origin, suggesting an evolutionary history confined to Africa. T. cruzi shows association with trypanosomes from bats, T. rangeli, and trypanosomes from a range of South American mammals and an Australian kangaroo. The origins of most parasites within this clade lie in South America and Australia, suggesting an ancient southern super-continent origin for T. cruzi, possibly in marsupials. The divergence between the Leishmania and Trypanosoma lineages is also ancient. The topology of Leishmania phylogenies suggests an independent transition to digenetic parasitism, a neotropical origin and an early tertiary radiation of the parasite.